Structural analysis of regulatory protein domains using GST-fusion proteins.
The glutathione S-transferase (GST) fusion protein expression system has been used extensively to generate a large quantity of proteins for structural studies. To avoid the inter-domain flexibility introduced by the GST segment, GST-fusion proteins are normally cleaved with proteases to release the GST moiety prior to crystallization. Recently, several reports have shown that GST-fusion proteins can also be used as a vehicle to determine the crystal structures of the attached small peptides and biological regulatory domains. In comparison with the standard method, GST-fusion proteins are more easily crystallized under similar conditions. In addition, the structure of the desired protein or peptide can be determined using the molecular replacement method with the help of the GST structure. Thus, GST-fusion proteins can be used as a new technique for structural determination of small regulatory domains, especially of small peptides. Here, we review the recent progress on this technique, known as GST-driven crystallization. We have summarized and compared different methods of protein preparation and crystallization used by different groups. We have also compared the three-dimensional structures, especially those of the fused peptide segments. Finally, we have discussed the potential effects of the crystal packing on the crystal structure.